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To reprodu ce some of the se enigma tic dynamic deformation
features in laboratory experiments is a difficult task, because of the
lar ge size of som e obj ects (quartzite boulders) and because a
stro ng c1ou d-to-ground lightning discharge has more energy than
could be produced by laboratory source . For these reasons we
ha ve chosen quartz crystals as initial test objects to try and
dupl icat e damage seen on f1ashstones . The authors tested in-tact
spe cime ns from the same locality in the high voltage laboratory of
the Technical Universities of Vienna, and IImenau . The results left
no doubt as to the origin of the structures seen on flashstones:
damage was cau sed by lightning discharges . The sca rcity of such
fla shst on es makes them a va lue d obj ect for mineral and gem
co llectors . Their scorci ty can be explained by the unique
co mbina tion of geol ogical , morphological, pal eoclimatological
and meteorological conditions in the Espinhac;o-Range .

Physical disintegration due to lightning, followed by other
wea the ring agents du ring the geologic record a re, in our opinion,
totally und er es tima ted. The authors introduce the te rm
"electr om echanical-d isintegration" for such physical weathering,
a nd advocote the grea t imp ortance of such discharge effec ts
throug ho ut the earth's history. They believe that e lectromecha nica l
disint egration deserve s additional study because of its pot ential
importance to wea the ring processes .

da the nordita de Porto Feliz, desta ocorrencia peculiar ou unico no
Bras il, deve provir da olte rocco de feld spatos do arenito, enquanto
o cc lcio da epsomita de Itu pode ser creditado a alterac;ao do
cime nto co rbo notico present e nos va rvitos . Para a ep som ita de Ilu,
o enxofre e derivado de sulfetos associados a niveis carbonosos
do va rvito. Ja para a thernardita de Porto Feliz, a hip6tese
a lterna tiva e qu e es te e leme nto tenha sido derivado de materia
orqo nico do so lo ou da veg etaliCio. Salienta-se que as ocorrencios
de thenardita no mundo estc o ligadas a ello rescencios em regi oes
oridc s e semi-oridos (caliches) e 0 incrustccoes em lava s'
vulc6nica s recent es e fumarola s.

E curiosa a oss oc iocco entre po redoes "de arenitos, com ou
se m eflores ce ncios, e a antiga pr esence de araras, que bicovom
es tas expo sicoss. Se, por um lado, eflorescsncios salinas podem
ter irnporffmcio no sistema digestivo de mamlferos, para aves a
neces sidade se traduz nc o na presence de sais e sim de areias,
co m ce rteza com caracteristica s espedficas (areias quartzosas
fina s a muito fina s, moderament e selec ionadas, e com . graos
suba rredonda dos), estas preenchidas por sedimentos perrnicnos
da Bacia do Parana (unidades Itarare em Sao Paulo e Aquidauana
no Mat o Grosso do Sui), no s cc sos de Porto Feliz (Parque das
Mon c;oes) e Jardim (Buraco das Araras), re spectivamente. A
ou se ncio de ellorescencio em Jardim carrobora a hip6t ese das
a raras nc o procurorem sa is e sim a s areias.

SULFATOS SECUNDARIO S (EPSO MITA E THEN ARDITA) EM SEDIM ENTOS DO
SUBGRUPO ITARAR E (GRUPO TUBARAO) NO ESTADO DE SAO PAULO /'

-:

Atmo spheric electr ical disch arges ha ve ve ry pec uliar fea tures:
velocities of 160,000 km/sec and temperatures of ove r 30,000 0 C
ore. achieved in nano- to microseconds. Current s ca n ha ve ove r
100,000 A with voltages of many million s of Volts. Man -made
structures in urban centers are often protected against the
consequences of hazardous strikes, but little is known a bo ut the
effec t of lightning on the earth's surface. Follc?y!ing qua rtz digg er
reports in Brazil, the authors ha ve documented in the lost few yea rs
dozens of enigmatic dynamic deformation features in se diments,
rocks and on quartz, in the Serra do Esp inh oco. related to
lightning strikes, which, to dote, ha ve not benn discussed by
geoscientists. Among those ar e: In sedime nts (colluvium) a nd in
Precambrian quartzites, furro ws, stra ight, or in a zigzag form, up
to 120 m long, 80 cm wide and 50 cm deep , with "e jecta" thrown
as for as 30 m from the furr ows; fissures, 0,5-2,0 cm wide and up
to 40 m long irregularly cut Precambrian ma ssive qua rtzites;
blocks from hand specimen size up to hug e quartzite blocks, a s big
as a sma ll house, that we re dislocated , and "sh ot" as far a s 20 m
from thei r orig inal position; radial fissures, resem bling explosio n
sites in quarries and shattercon e-like structures; flashstones, which
are quartz crystal s showing damage in form of sma ll scratches up
to almost total shattering of the crista I. Cristobalite nuclei in quor tz
from furrows tog ether with brittled and melted barbed wire in the
vicinity, point towards temperatures in the orde r of 1500-20000 C.

TH E EFFE CTS OF ELE CTR ICAL DISCHARGE ENERGY ON QUARTZ AND ITS
IMPORTANCE AS A GEOLOGI CAL PROCESS

Ocorrencios de minerais sa linos foram reg istradas em
pedreira e exposicco natural, resp ectivament e, nos parques dos

. Varvitos (Itu) e das Mon~oes (Porto Feliz), ambos situados na
regiao de Sorocaba (SP). 0 sal na primeira ocorre ncia eflores ce
sobre camadas de ritmito s vorvicos gla cio-Iacustres, formand o
erostas brancas com espessuras milimetricos, Na seg unda

. ocorrencia, a eflor escencio com aspecto pulverulento e
esbronquiccdo, menos expressiva do qu e a anterior , se da sa bre
orenitos feldspaticos rnocicos em poredco vertica lizado (altura de
20m). Vale salientar que tanto os varvitos com o os arenitos
rnocicos, ambos pertencentes 00 Subgrupo Itarar e do Grupo
Tubarao (Permo-Carbonifero da Bacia do Parana), apresentom
cirnentc coo corbonotico .

Identificaram-se por difratometria de raios X os minerai s
epsomita (MgS04.7H20) em Itu e thenardita (Na 2S04) em Porto

..~eliz, este confirmado pelos resultados de EDS em MEV
(microscopia eletr6nica de varredura), qu e indicaram a presen ce
dos elementos Na, 0 e S. Os cristai s de thenordita sao brancos,
levernentes acinzentados, com brilh o se doso a resinoso, eued ra is,
predominantemente alongados (comprimento de aproxima­
damente 20/lm e espessura entre 0,5 e 2,0/lm) , rar a me nte co m
terrninccoes piramida is.

Quanto a gen ese das ocorrencic s, infer e- se qu e estes su lfa to s
eonstituam eflorescencics provenient es da percolocdo das ro chas
por solucoes superficiais , com comportamento sozo no I. 0 s6di o
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